The new equilibrium thermodynamic distribution model of organic and bio-organic substances in giant molecular clouds, including simple organic molecules and amino acids and nucleic acid components was developed. The model basis comprises of the equilibrium composition distribution functions construction by the standard enthalpy of formation and free energy (Helmholtz energy) of formation, which are calculated by means of standard methods. Based on these models the organic molecules resources forecast within the Metagalaxy was performed. The significant amount of biologically active substances existence possibility is indicated: amino acids, nucleobases.
Introduction
The organic substances resources assessment in the Universe is a crucial and vital task in connection with the living and nonliving substances evolution study. The radio astronomy data, obtained in recent years (Rudnitskiy, 1999) indicate that the organic substance of cosmic origin is concentrated in the gas molecules interstellar clusters, which are called giant molecular clouds (GMCs).
The first thermodynamic models of molecular substances distribution in interstars media was displayed the in the research (Dolomatov, 2001 (Dolomatov, -2004 . These models allowed only for the distribution on heat formation.
Let's consider thermodynamic features of GMC as multi-component systems with the chemical composition chaos (MSCC) . On the basis of the existence of more than 165 molecules in the GMC (Molecules in Space, 2012) , it can be assumed that in volume of these systems there are areas in which conditions for local thermodynamic equilibrium are created. In addition, it can be noted that the temperature in these areas range from 2-700 K. At higher temperatures under the influence of a hard radiation simple organic molecules dissociate with ions or free radicals formation. Thus, from the fact of sustainable observation of stable molecules in the interstellar medium, it follows that the principle of local equilibrium in some areas of the interstellar medium is performed, and if so, then the laws of equilibrium thermodynamics can be used for quantitative assessment of molecular resources. It is no coincidence; that the basis of many of Physical-chemical calculations in the interstellar medium are accepted the conditions of local equilibrium (Heyer et al., 2009; Vasyunin, 2008; Bains et al., 2006; Sakamoto, 1996; Lee et al., 1996; Maloney, 1986) .
Research Methods
It is unknown at the present time the full range of physical and chemical processes in the GMC, determined by the temperature and concentration gradients, the shock waves, heavy-duty electromagnetic and gravitational fields, etc. That is why, it incorrect to attribute it to the well-defined laboratory conditions and the well-known chemical reactions mechanisms. Therefore, a phenomenological approach is appropriate for the chemical composition distribution in GMCs models (Dolomatov, 2005) .
The peculiarity of the MSCC, including the GMCs, presents the possibility of a large number of different nature components existing in the substance elementary volume -from simple molecules to the complex substances. Following the theory (Dolomatov, 2005) , we shall distinguish an isolated MSCC is the statistical ensemble consisting of a large number of components -N, each of which is characterized by a specific value of the thermodynamic potential or property. Defining the possibility of the existence in a system of M components, with specific thermodynamic potential or properties, which is different from the average system's property. Such a possibility (W) is determined by the binomial (Bernoulli) distribution:
where C N M -binomial coefficient: N by M; p= 1-1/z the probability of the components micro conditions chemical difference z. When z => ∞ the system is constructed from the entirely different components, р => 1. When z = 1 p = 0 the system consists of a single component, but such a situation is not possible, according to the 2 nd thermodynamics law, the system conditions diversity increase takes place. When p0, we obtain the system with the thermodynamic characteristics Poisson nature of distribution (pure substances).
In typical MSCC cases, the possibilities 0 <p <1 are implemented (for example, the hydrocarbon systems). This can be concluded from the Laplace-Moivre theorem. In this case (1) Gaussian distribution of the composition by the components thermodynamic potentials and properties is formed.
The MSCC thermodynamics suggests that the normal composition distribution law by free energies should be observed:
where i р -probability existing molecules in MSCC with the defined free energy (Helmholtz energy),
 -average value of all molecular compounds.
In accordance with the MSCC thermodynamics there should be similar organic substances distribution by the standard enthalpy of formation:
where i р -probability existing molecules in MSCC with the defined standard enthalpy of formation, 2  -dispersion, Н  -standard enthalpy of formation of i-compound, Н  -average value of all molecular compounds standard enthalpy of formation.
Тhe standard enthalpy and free energy (Helmholtz energy) of the compounds are calculated by molecular and spectroscopy data (Landau & Lifshitz, 1996) .
The mistake in the previous study was due to the lack of strict statistical approach in taking into account the small samples of statistics, the unreasonable calculation of algorithms and considering several distribution laws. This finally led to the ambiguity in the statistical estimates.
The purpose of this study is to estimate the molecules resources in the GMC in accordance with the normal distribution law.
Subjects of Research
The investigation and research objects of the molecules, which exist in the GMC, was proved by using radio spectral methods (Lovas, 1992; Molecules in Space, 2012) . The information on 67 molecular organic compounds was analyzed: the oxygen-containing molecules, nitrogen-containing molecules, the methane series and the acetylene hydrocarbons. In addition, taking into account the recent data, the aromatic hydrocarbons, fullerenes, glycine and simple carbohydrates was also investigated (Cami et al., 2010) . The organic compounds standard enthalpy of formation at the standard temperature of 298 K was selected as the properties. In order to study the formation enthalpy, the temperature range from 100 K to 600 K was selected, i.e., the temperature range, providing simple organic molecules stable existence in the GMC substance at low density conditions. 2) In accordance with the modern physics presentation, the universal isotropy and homogeneity is assumed, as well as the GMC formation processes permanence.
3) Despite the fact that in some areas of GMC the star formation takes place and the substance is in the state of the non-equilibrium plasma, in the system there are areas that are in a state of local thermodynamic equilibrium and have temperatures <1000 K, in which the molecules of organic substances are stable.
4) The phenomenological model: GMC represents a range of similar cybernetic "black boxes" within the physical and chemical conditions complex. They are exposed to perturbation of disturbing environmental conditions. This is why there are a lot of conditions and the probabilities of any substance formation. The specific chemical reactions mechanism is not considered. The input parameters are the properties, the output parameters -is the amount of substance.
5) When the phenomenological distribution models construction the averaged data in accordance with the large numbers effect law, the areas by the GMC are considered with a uniform set of conditions. According to Lyapunov's theorem, the regular composition distribution shall be expected by the properties in case of homogeneous conditions complex, but given the conditions heterogeneity, generating the multi-dimensional distributions and the condensation physical processes (the substance accretion).
6) The carbon content in the universe is constant, i.e., its flow rate is in the process of accretion and star formation is equal to the rate of its reproduction in the fusion process and supernova explosions. It is considered that the explosions of supernovae enrich space with active particles of carbon.
7) This estimate does not include the hidden mass, which according to various assessments, 5 -10 times exceeds the visible mass.
Based on the above stated, the following model is proposed:
where p i -i -molecule existence possibility in the GMC, In accordance with the estimates, accepted in the astrophysics (Binney & Merrifield, 1998) Q =1÷10 6 ; N g =10 10 ; х =1.
The calculations algorithm
The calculations were carried out using the following algorithm:
1) The variational series construction and their characteristics determination on the compounds thermodynamic properties (Table 1) . www.ccsenet.org/apr Applied Physics Research Vol. 4, No. 4; 2012 2) The compounds distribution functions construction and their analysis (Table 2) . 3) The GMC molecules formation probability calculation with a certain standard enthalpy of formation.
4) The corresponding substances resources assessment (Table 3) .
www.ccsenet.org/apr Applied Physics Research Vol. 4, No. 4; 2012 Table 3 . Biologically active compounds resources assessment, calculated from the distribution function for the free energy (Helmholtz energy) of formation space, these calculations ared according to the content distribution function of free energy (Helmholtz energy) and the the formation at different temperatures. Resources of important biologically active substances, amino acids and nucleotides were evaluated. These findings indicate the possibility of their formation in the interstellar medium. The results are confirmed by the discovery in the interstellar fullerene medium, etc. (Cami et al., 2010) . Thus, the results indicate that significant resources are vital connections in the visible part of the universe and in the existence of life as a natural phenomenon.
